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Supplementary Figure S1 : standard pathway for the synthesis of of C00047 (L-lysine), C00073 (L-methionine) and C00188 (L-threonine) from C00036 (oxaloacetate). Red circle indicates the initial substrate, yellow circles correspond to final products, and blue squares indicate reactions. Compounds and reactions are indicated in standard KEGG notation. Differences between the standard pathway and the solution found with PhDSeeker are highlighted with colors. Solution found with PhDSeeker replace two reactions of standard pathway (red shading) with only one reaction (green shading), shortening the required number of steps to synthesize C00073.
Parameters sensibility analysis
The effect of the number of ants, evaporation rate (ρ) and α over accuracy and execution time are evaluated. The superpathway of L-lysine, L-threonine and L-methionine biosynthesis I (P4-PWY) was taken as a reference pathway to be synthesized. Reactions from EcoCyc v21.5 were used as a list of available reactions to synthesize the reference pathway. Numerical experiments were performed without parallelizing. Accuracy results (Figures S2a and S2b) shows that using 50 and 100 ants, accuracy does not changes with the variation of α and the evaporation rate (ρ). Moreover, it must also be noted that α does not play any important role. Instead, ρ becomes relevant when only a few ants are used, and ρ ≥ 0.1 allows good accuracy to be obtained. As more ants are used more computation time is required. In summary, it can be stated that few ants (around 10 ants), ρ ≥ 0.1 and any α can be used to get good accuracy in reasonable times. Reactions-based accuracy with 10 ants Execution time with 100 ants Supplementary Figure S2 : PhDSeeker performance versus parameter variation. Every value in the figure corresponds to the median of 10 runs. a) Accuracy calculated taking into account only compounds. b) Accuracy calculated taking into account only reactions. c) Execution time in hours.
